With the development of the shipping industry, it is becoming more and more important to improve the maritime transportation capacity from various aspects. Among them, unpowered ships dock mooring safety is particularly important, once the ship out of control, not only the ship will suffer serious damage, surrounding unpowered ships, sailing ships, personnel, port terminals, and some hardware facilities could be different degrees of damage and destruction. This paper hope through the research on large unpowered ships dock mooring, put forward the corresponding countermeasure, to provide reference to the relevant units.
Introduction
This paper starts from the hazard of mooring out of control of large non-power ship wharf, analyzes the factors causing the ship out of control, carefully studies the mooring anti-typhoon means at home and abroad, and puts forward relevant research countermeasures combining theory and practice.
Hazard of Mooring out of Control in Large Unpowered Ship Wharf
Before the typhoon, the warning time is relatively short, and the ship mooring equipment and rigging must be installed and moored to the dock within the specified time. After the typhoon comes, the wharf will be affected by the disaster weather, the wind wave, the wharf water level change will affect the mooring ship cable and the cable limit force, causes the cable length to be unable to determine. Under the influence of typhoon, unpowered ship will generate yaw in mooring process. When the yaw amplitude is too large to exceed the limit restoring capacity of the mooring system, the cable may break and the ship may lose control, the huge ship will hit the shore, and it will cause uncontrollable damage to the wharf, the wharf collapse and the wharf fender damage will lead to other ships unable to safely dock. According to incomplete statistics of shipyard research and related research institutions, a certain number of unpowered ships in each shipyard in zhoushan broke cables, drifted out of control and fender collision, etc. during the mooring resistance at the wharf, resulting in huge losses. Therefore, under the influence of typhoon, the mooring safety of unpowered ship wharf is extremely important. With the development and growth of the shipbuilding industry over the years, the construction of Zhejiang seaport has been gradually improved, with frequent exchanges between large oil tankers and large container ships, and the tonnage of ships entering and leaving the port has been continuously increased. With the increase of ship density, the navigable environment becomes more and more complex, especially the very frequent arrival and departure of super-large oil tankers. At this time, the damage caused by the loss of control of mooring ships, especially large ships, will be unpredictable. It is likely to rush to the ships that are approaching the port under the influence of wind and waves, causing casualties and damage to goods.
Factors Causing Loss of Control of Non-powered Mooring Vessels
There are many factors that cause the ship out of control, but there is only one reason for the unpowered ship out of control: cable breakage. Tether mooring is a basic way for non-power ships to prevent and resist typhoon mooring. Mooring mode refers to the geometric arrangement of mooring cables between the ship and the wharf. Generally, the mooring mode should be able to resist external forces from any direction. In physics, the force finally shown is actually the result of the action of forces in multiple directions. For example, wind force can also be divided into head and tail wind and transverse wind. Since the direction of the specific force is decomposed, the cable can follow this principle during the mooring process to provide the balanced binding force for the ship. Under the influence of typhoon, the ship mooring at the wharf will move in three directions: transverse, longitudinal and vertical. Unpowered ships the rope fracture to get out of control, many of them because of the cable in the position, direction of a force is small, and the other the direction of the force has almost reached the limit, so when the surface produces a little bit big wind, this cable is easily broken, unpowered ships collision fender, slips out of control accident will occur. Moreover, zhejiang area is easily affected by the strong wind in the eastern part of our country sea area, according to statistics, only have an effect on zhoushan area of tropical cyclone by an average of 3.9, up to 9 a year, thus, the wind is the most important factor in zhoushan unpowered ships out of control, in every year during the typhoon, unpowered ship mooring safety and shelter problems facing very serious situation.
Research Status of Mooring Resistance of Unpowered Ship Wharf at Home and Abroad
Relevant scholars or research institutions both at home and abroad have been involved in the research on the mooring of ship terminals. However, it is rare to study the mooring resistance of non-powered ship terminals in a direct and targeted way. On the one hand, it is difficult to measure; on the other hand, there is no increase in the number of technicians engaged in the shipbuilding industry. Therefore, compared with other researches, it is much more difficult. As for the existing researches, most of them focus on the Marine environmental factors, mostly adopting the methods of field observation, physical model test and numerical simulation. Over the years, domestic and foreign scholars have carried out a large number of experimental model studies, accumulated rich experience, and put forward many empirical formulas, but some of them are relatively lack of theoretical basis, and the empirical coefficient in the empirical formula is difficult to determine, and the specific use is limited to a certain extent.
Countermeasure against Typhoon for Large Unpowered Ship Wharf
As for natural disasters, we humans are still too small to resist nature with our own strength. We can only rely on science and technology to comply with the laws of nature so as to reduce losses or avoid them. Mooring safety of large unpowered ship wharf is closely related to disaster weather. There are many restrictions on the use of existing empirical formulas, so it is very important to establish a convenient and practical model. Based on the theory of nonlinear dynamics and mathematical modeling, a dynamic coupling model with cable tension is established. The results of cable tension response are compared by numerical simulation and model test, and the model is optimized. In this way, we can know what kind of movement the ship will produce under what kind of disaster weather, and then add necessary measures according to the specific movement of the ship. For example, if the ship is out of control because the wind direction and flow direction are relatively stable due to the strong wind and waves, then we can add the cable and choose the cable with better toughness. For example, ships in the face of a hurricane will hit the shore hard, so we can rely on the model and choose to add anti-collision devices to the damaged hull. And through the model, we can avoid the waste of resources, and how to improve the specific configuration, the number of devices should be increased, can be obtained through model test. With the help of the model, a set of passive wharf mooring rope automatic retracting and releasing control system can be developed through modern sensor technology, computer control technology and remote communication technology. In do not need to be enhanced under the condition of the cable, sleep system, when the outside influence reaches a set value, automatic control release system according to the information transfer equipment, automatic cable strengthen the ship's stability, such not only reduced the loss of the vessel, as well as the crew and burden, no human rescue system under disaster weather cable, reduce casualties.
Conclusion
The development of the shipbuilding industry has reached a period that needs to be broken. The mooring technology of large unpowered ship terminals needs to be improved. It is closely related to advanced science and technology, combined with the actual situation, and follows the national development strategy to bring new horizons to the shipbuilding industry and the shipping industry.
